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$h$ , $b$
$h,b$ $h,b$
$h$ $h=t\cdot h,$ $b=t\cdot h/P$
3
$\{\begin{array}{l}h=\hat(1+M\hat)\tilde,h=\hat(1+M\hat)\tilde,b=\hat(1+M\hat)\tilde.\end{array}$ (1)
$\mu j$ (j $=$ l: j $=$2: ), $M=2Mb$
$M,$ $P$
$\tilde$
$M \equiv\frac(\frac-\frac)$ , $P \equiv\frac(\frac+\frac)$ , $\tilde=-Mb=-\frac M$ . (2)
3 Hilbert $\hat(I=X,Y,Z)$ $t$
$g(R)$
$\hat[g(R)]=\hat[t\cdot\nabla g(R)]$ , $\hat[g(R)]=\frac\hat[t\cdot\nabla g(R)]$ ,
$\hat[g(R)]\equiv-2\int\int dS\psi g(R)$ .
(3)
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$p=C+T+p$ . ( ) (6)




. $h$ . $b$ .
$\mu j$ $(j=1:$ $, j=2:$ $)$ $[$ . . $]$ (2-1)
$D\equiv\rho|v|/2$ , $G\equiv\rho gz$ , (7)
$C\equiv\gamma(\kappa+\kappa)$ , $T\equiv-[1/\mu j]\{\mu\mu(h+h)+b\}/2$ .
$D$ (5) $z=0$
$z$ (6)
$p=C+T+p0$ $(-(G+p)$ $p0$ $)$ ,
$\int dz\rho\frac=-(G+p)+(G+p)=-(G+C+T+p)$ . (8)
1 $\varphi=\int dzv$




$\rho\partial\varphi/\partial tarrow(\rho/k)\partial z/\partial t$ , $Garrow\rho gz$ ,








$\omega=gk+(\gamma/\rho)k-(M/2\rho P)k$ . (11)
$H$ $k$ Fig. 1 $M=M$
(11) $\omega$
$\omega=0$ $\partial\omega/\partial k=0$
$k=( \frac)\equiv k$ , $M=4P(\rho g\gamma)\equiv M$ , $H= \frac M$ (12)
[2].
Fig. 1: Dispersion relation for linear wave on tne horizontal free surface of magnetc fluid










$\Phi(R)=(1\cos\mu\cdot\Theta s|s\cdot in.\Theta)\equiv(f1\cdot\equiv(f(R))1\mu N,$
(14)




































$t\cdot h\equiv H$ $H$ (
) $h$ $0$ $kH/\rho$
(11) (12)
$\omega=0$ $h=0$








[9]. (X, Y) $r(X, Y)$
$|rx|\equiv|\partial r/\partial X|,$ $|r|\equiv|\partial r/\partial Y|$ $x\equiv k/|rx|,$ $y\equiv k/|r|$ ,


































$\rho=1.0\cross 10$ kg $m$ , $\gamma=2.6\cross 10Nm$ ,
$\mu/\mu 0=1.40(\mu/\mu 0=1.00, \mu 0=4\pi\cross 10H/m)$
(12) $k=6.14\cross 10m$ $($ $\lambda=1.02\cross 10m)$ ,
$H=1.98\cross 10A/m$ $($ $9.77\cross 10mH$2O$)$
9.1 2
$\lambda$ $h=5.0\cross 10m$ $k=\pi/h$
$n(0\leq n\leq M=36)$ $k=nk$ $v$
$(0.2\cross 10m\leq v\leq 5.0\cross 10m)$
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Fig. 2: Comparison of the interface stress response $R$ and the induced part of the normal
magnetic flux $b/\tilde$ in the wavenumber space between the numerical analysis (dots) and
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Fig. 3: Case of two-dimensional interface profile. (a) Dependence of the smallest eigenvalue
$h$ of $H$ on the intensity of the applied magnetic field $H$ for (1) $v=0.2\cross 10m$ (open
circle) and (2) $v=5.0\cross 10m$ (closed circle). (b) Branch line in the bifurcation diagram
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Fig. 4: Case of interface profile with hexagonal lattice. (a) Interface profile. (b) Linear
dispersion relation (shaded squares), critical wavenumber (curve) and spectral components
for interface profile (circles). (c) Dependence of the smallest eigenvalue $h$ of $H$ on the
intensity of the applied magnetic field $H$ for $v=1.5\cross 10m$ (circle), $3.5\cross 10m$ (square)
and $5.5\cross 10m$ (triangle). (d) Branch line in the bifurcation diagram of $(H, v)$ .
$A= \frac$ , $B= \frac$ (22)
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